was left with the hand protruding from the vulva; then the accoucheur brought down a leg ( ? which), and after great traction the child was delivered. The child was very blue and was resuscitated only after prolonged efforts. The child did not breathe properly for some hours.
Very soon after birth the mother noticed the infant did not move the right arm, and this paralytic condition has persisted. As a child sensation in the limb was. believed to have been perfectly normal by the mother. The right leg was never weak or paretic during childhood. She was always very healthy and had no acute illnesses. There is no history whatever of anterior poliomyelitis.
The patient was married seventeen years ago and has had four children, two of whom are alive and healthy, and two are dead. There were no miscarriages. Fourteen years ago she became insane after the birth of a baby, but recovered at home in a few months' time after the death of the child. She became insane five and a half years ago on being confined, and was sent to Claybury Asylum where she has remained since. She was well, and of a cheerful and normal temperament during the interval. Clinical examination on admission to the asylum: The patient was a female of slightly under average stature but with fair nutrition. No cardiac, pulmonary, or abdominal lesions were found. She could walk perfectly well. There was no facial or cranial nerve involvement. There were no external signs of syphilis. The pupils were equal, regular, and reacted to light. The right arm was extremely atrophied and flaccid and was maintained in a position of slight flexion at the elbow. The forearm was in a position midway between pronation and supination (dorsum of the hand looking outwards) and the third, fourth and fifth fingers were flexed on the palm to a relatively increasing extent. The forefinger and thumb were also in a position of moderate flexion. The right shoulder-girdle was atrophied and especially the pectoral muscles. Her right trapezius was quite powerful. She had very little, if any, power in the right biceps. She had some adduction of her arm (could carry a book between her arm and body). There was very slight power of flexion of the third, fourth and fifth fingers. There were never any subjective symptoms about heat or cold and pain in the arm (the afferent impulses were not tested because of her mental condition). She had fair use of her left arm, forearm and hand (could lace her boots and even sew).
During the past three or four years she has been losing power in her right leg; she was much weaker upon it at some times than at others. She could always walk, even up to the time of her death. The knee-jerks were not obtained on either side. A gradual atrophy of the leg has developed during the past three or four years. She died in November, 1910, of broncho-pneumonia, at the age of 41, after a, comparatively short illness and without any marked rise of temperature being recorded. AUTOPSY REPORT.
The subject was a female of poor musculature and rather small stature. Her weight was 42 kilos (96k lb.) The autopsy was performed ten hours after death. The body showed no marks of syphilis. The pupils were equal and regular. The right arm was very atrophied. The fingers were all shortened, and the third, fourth and fifth fingers were flexed on the palm. The right leg showed a general muscular atrophy. Mensuration (in inches) 
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... 12 The heart and large vessels and abdominal contents were all natural. The uterus and tubes showed no evidence of disease. The lungs showed a well-marked bilateral broncho-pneumonia without any signs of tuberculosis. The calvaria was normal. The meninges were natural, except the arachnoid mater, which was slightly less transparent than normal. No macroscopic brain lesions could be found; the cerebral vessels showed no changes. The cortex was of average pattern. No differences of size and shape could be found between the motor areas of the two hemispheres. The upper end of the central fissure on either hemisphere ran into the mesial, and both sulci were of about normal depth and length. The superior genua were easily found on both sides. The inferior genua< yvere fairly well marked. The great annectant gyrus was present on either side. There was no constant difference in the thickness of the cerebral cortex, between the corresponding areas of the leg, arm and face of either side (all areas varying from 2'5 mm. to 3 mm. in thickness). The crura cerebri and the cerebellar hemispheres were of equal size on both sides.
The spinal column was normal. The whole spinal cord appeared natural except the right side of the cervical region where the meninges were thickened, very dense and tough and adherent to the cord substance over the region of the fifth, sixth, seventh and eighth cervical and the first dorsal segments. These thickened meninges extended slightly to the left of the median line on the anterior aspect of the cord. The thickening and adherence was most marked in the region of the seventh cervical roots and gradually decreased above and more rapidly disappeared below that level. In this process the anterior roots have suffered most and they were reduced in length to a varying extent and were entirely obliterated at the level of the seventh cervical root on the right side. The posterior roots were shortened and small. The right anterior horn zone was flattened and specially so at the level of the seventh cervical, thus making the right half of the cord much smaller in size. The anterior and posterior root bundles of the left side appeared natural.
The posterior cervical ganglia of the fourth, fifth and seventh cervical and the second dorsal roots showed no change on either side from the normal, except that the seventh cervical on the right side was reduced in size.
The brachial plexus of the left side appeared normal in size and in origin. The roots of the fifth, sixth, seventh and eighth cervical on the right side were much smaller than natural, and were reduced to fibrous cords which were impossible of good dissection, owing to the abundance of tough fibrous tissue suspending some fat in its integument. The eighth cervical root was larger than the fifth, sixth or seventh, while no difference could be noted between these latter three. The right plexus was much smaller than the left. There was no difference in size between the median and the ulnar nerves from the forearm of either side. Unfortunately the muscle tissue removed for examination of the muscle spindles and the cervical sympathetic ganglia were lost.
Technique.-The brain after removal was placed into 5 per cent. formalin for forty-eight hours, then the motor cortex on either side was divided into three areas according to the plan adopted by Campbell [5] in his investigations of the cortex in amyotrophic lateral sclerosis. The leg (or upper motor) area consisting of the precentral gyrus on the mesial surface, with the external convex surface down to the level of the superior genu; that for the arm (or middle motor) area being that part of the precentral convolution between the superior and the inferior genua. The whole of the middle motor area of the left side was sectioned, also nearly all the superior motor area. Specimens were removed at different levels of all areas and serial sections examined. Photomicrograph showing fibrosis in the anterior median fissure and destruction of the right anterior horn of grey matter at the level of the seventh cervical segment. (Ranke, Victorian blue stain.) method for neurofibrils; and by the Weigert-Pal method for the cortical fibre systems. The spinal cord was kept in 5 per cent. formalin solution for a week and then all levels from the second cervical to the third sacral segments were examined by the Nissl and Weigert-Pal methods; and sections at various levels were stained by the Ranke, Cajal and Bielchowsky methods and by Scharlach R. The fourth, fifth, seventh cervical and the second dorsal posterior root ganglia were stained by Weigert-Pal and then the Nissl or Van Gieson method used . I 0 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from as a counter-stain. The brachial plexuses were cut transversely at the pQint where the posterior roots of the upper, middle and lower cords unite to form the musculo-spiral nerve, and, with the median and ulnar nerves of each side, were stained by the Weigert-Pal method.
Histological changes at the site of the lesion.-Microscopic sections show that the thickness of the meninges (to which reference has already been made) is due to the formation of firm and densely organized fibrous tissue, which is firmly adherent to the cord at the levels of the lesion, but specially so at the level of the seventh cervical segment. This superficial fibrosis extends even on to the anterior part of the left half of the cord at the level of the sixth, seventh, and eighth cervical roots. The local lesion first becomes noticeable at the level of the fifth cervical segment and is last seen on the surface of the cord at the level of the first dorsal. The maximum cord injury exists at the level of the seventh cervical root on the right side and in the anterior horn area a von Gudden's nerve evulsion was practically produced at the time of the trauma. Nearly all the structures lying in front of the anterior horn of grey matter have been involved in this sclerotic patch, and what still remains of the anterior horn of grey matter lies upon the antero-lateral surface of the cord. In this change not only has the right side been affected; but the grey matter on the left side is seen to be distorted and shrunken, especially at the level of the seventh cervical segment (figs. 1 and 2). The anterior median fissure is filled up with dense fibrous tissue adherent to both. mesial surfaces. There is no neuroglia cell proliferation to be seen in any of these areas of fibrosis, or in the white or grey matter, by either the Ranke or Cajal methods. The only glia proliferation present is in the postero-mesial column (which I have regarded as a change not dependent in any way on the obstetrical trauma because of its equal existence above, below, and at the level of the lesion) and to a slight degree in the direct pyramidal tracts. All methods used show an absence of neuroglia cells except in these two locations. The Nissl-staining characteristics of the cells and their number are dealt with under special paragraphs. The Bielchowsky fibril method shows no neurofibrils in the cells of the right sides of the cord between the fifth cervical and the first dorsal levels. The cells show no fatty change whatever by Scharlach R.
Cervical 5: The general outline of the cord on transverse section is slightly changed, the right side being somewhat smaller than the left, Both anterior horns of grey matter are distorted. The anterior horn cells are reduced in number and show varying stages of degeneration, as evidenced by differences in size and shape, a complete absence, or a marked eccentricity of their nuclei and various stages of loss of basophilic substance, even to the condition where the protoplasm takes the basic stain evenly and intensely throughout. The cell processes are broken off in many cases. These changes are much more marked and the cells less numerous on the right side.
Cervical 6: All conditions outlined for the level above are seen here, but to a more marked degree. The meninges are more dense, thickened and adherent. The changes in the anterior horn cells are more evident and the cells on the right side have almost disappeared, being reduced to small darkly and evenly stained cell-remains; some having a small, dark eccentrically placed nucleus. The changes on the left side are also very great but still not as noticeable as those on the right. (See Anterior horn cells, fig. 3 .)
Cervical 7: This is the level of the maximum change. The right side of the cord is small and flattened anteriorly. The fibrosis is marked and infiltrates the peripheral part of the cord for nearly its whole circumference ( fig. 4 ). The anterior horn zone is so involved in the sclerosis that it lies bare upon the antero-lateral surface of the cord. The grey matter of both sides is very distorted and the cells are entirely absent on the right side and only a few darkly stained elongated forms remain on the left. Cervical 8: The cord commences to regain a more natural shape. The meningeal fibrosis becomes less marked. The grey matter more closely approaches the normal in size and in shape. The cells are still reduced in number and marked changes are still present, but much more so on the right side. Dorsal 1: From this level downwards improvement is marked and rapid. The cord regains a normal outline. The peripheral fibrosis is fast disappearing at this level. The anterior horn cells resemble the normal much more clostely, but are still reduced in number. Three small cells are seen in the zone of Clarke's column at this level.
Cell changes above the site of the lesion: The cells of the anterior horns above the level of the fifth cervical segment show slight general changes in somne areas, but nothing to any marked degree. The nuclei are concentrically placed in the majority of them and there is no chromatolysis. Their numbers are approximately shown in fig. 2 .
These cells do not take a fat stain.
Cell changes below the site of the lesion: The cells in the anterior horn zone in the dorsal cord are reduced in size and show some general Descending tract changes below the seventh cervical root: Degeneration may be traced in the anterior pyramidal tract area down to the level of the eleventh dorsal segment. This degeneration is slightly more marked upon the right than upon the left side. Descending antero-lateral fibres (probably vestibulo-spinal fibres) may be traced, on the right side, down to the level of the second lumbar root. A slight antero-lateral degeneration is seen as low as the third dorsal on the left side. The location of these changes may be seen in figs. 2 and 4. A small group of fibres may be followed in the area of Schultz's comma tract as low down as the fourth dorsal root. There is no degeneration in the crossed pyramidal tract of either side except in the lower lumbar and sacral cord where there is slight change in the posterior root zone extending forward into the pyramidal tract area.
Ascending tract changes above the seventh cervical root: There is a well-marked antero-lateral ascending degeneration on the right side of the cord, and the same condition is present, but to a less degree, on the left side. These degenerated tracts may be traced into the medulla, and a well-marked bilateral degeneration may be seen in the superior cerebellar peduncles, especially that part of them adjoining the lingule. The inferior cerebellar peduncles show no degenerated fibres. At the entry of the posterior seventh cervical root a fibrous band takes origin, and in its ascent gradually tends towards the median line, and is last seen at the level of the second cervical segment in the posterior columns, between the lateral and mesial tracts. This degenerated fibrous band is without neuroglia cells, and is especially interesting, seeing that its posterior root ganglion is the only one (sixth and eighth cervical were not removed) that shows The degeneration in the postero-mesial tract has not been considered in detail, as it has no apparent connexion with the injury described. It exists far below the lesion, and, except for the additional fibrous band on the right side and a slight degree of change (apparently originating from the fifth and sixth posterior roots) in the left side, there is very little to be described in these sensory columns.
The direct pyramidal tract shows a well-circumscribed degeneration as high as the uppermost part of the cord. Unfortunately, the decussation of the pyramidal tracts was destroyed in removing the cord, but the sections of the medulla, and the pons and capsules strangely show very slight, if any, signs of degenerated fibres in the cortico-spinal system. However, the right pyramid of the medulla is smaller than the left. There is no difference in the amount of glia tissue, as shown by the Ranke method, between the pyramidal tract areas of either side.
Changes in the brachial plexus and the posterior root ganglia: The posterior ganglia of both sides of the fourth, fifth, seventh, cervical and the second dorsal roots show no changes in the numnber of cells, staining characteristics, or fibres; except the seventh cervical of the right side, which shows a decided reduction in the number of cells, and degenerated fibres are seen in the ganglion. The right brachial plexus is smaller, and sections show more fibrous tissue than the left. The whole of the right plexus shows a diminution in the number of nerve-fibres, and great variability in their size and depth of staining. The distribution of this degeneration is best shown by the photograph (figs. 5 and 6) . The fibres in the left plexus show slight changes, especially those from the fifth, sixth and seventh cervical roots. The right and left ulnar and median nerve-bundles show no difference in the amount of penineurium or epineurium, but there is great variability in the depth of staining, and in the number and size of the individual nerve-fibrils.
Deiters's nucleus: The cells of this nucleus are less numerous on the right side than on the left. They are smaller and show marked chromatolysis, eccentricity of nucleus, or a complete nucleolysis. Somue of the cells of the left side show changes, but not to the same degree as the right. Ranke's method fails to show any difference in the amount of glia between the two sides ( fig. 3 ). The red nucleus: The cells of this nucleus on the left side show more change than upon the right. The cells of the left nucleus are more elongated, their nuclei more eccentric, and the whole cell stains uniformly in intensity in many cases. No increase in neuroglia can be found on the left side ( fig. 3) .
The arcuate nuclei: The cells of both these nuclei are all very degenerated, showing total nucleolysis, and in many cases the cells are reduced to skeletal remains.
The The left middle precentral area: The cells in this area (and more especially those of the superficial pyramidal layers) show more general changes, but no reduction in number when compared with the cells of the corresponding area of the opposite side ( fig. 7, A) . The degenerative changes are especially marked in the Betz cells. These latter cells in about the upper 6 mm. of the area (i.e., the 6 mm. immediately below the superior genu) are of the types represented in the first two upper rows of fig. 3 . Here is seen loss of cell processes, eccentricity or absence of nucleus, and chromatolysis. There is scarcely one cell in this area that might be called normal. Below this, over an area of about 4 to 6 mm., the giant cells are greatly reduced in number, and are small, darkly stained bodies, devoid of processes, and without any trace of nucleus, nucleolus, or basophilic granules ( fig. 3 ). Over the remainder of the area, the Betz cells have almost disappeared, only occasionally a cell of the type last mentioned may be found. The cells of the polymorphous layer show slight general changes. The Bielchowsky method shows few neurofibrils in this area, and the giant cells stain very badly. Scharlach R does not stain any of the cells of this area. The neuroglial changes here are very definite. Whilst there are some changes in the corresponding area of the right hemisphere, the densest neuroglial proliferation is seen in the left precentral area, and only here are the changes definite and constant. The proliferation of neuroglia in the tangential layer is very evident, as can be seen as a dense sub-pial felting by reference to fig. 8 . There is no demonstrable proliferation of glia below the molecular layer until the Betz cell layer is reached. Below this area, in the polymorphous layer and in the cortico-medullary area, the glia tissue is much proliferated (see fig. 9 , showing proliferation around a vessel).
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Hence the glia is laminated in the deeper layers, and especially so in the polymorphous layer. This proliferation of glia is very similar in distribution to that shown by Dr. Mott The fibre system of the left middle precentral area shows very general and decided changes when compared with the same area ol the right hemisphere. The plexiform, supra-radiary, and radiary bres of the left side have almost totally disappeared. The fibr&system of the right middle motor area presents a totally different appearance. The plexiform layer is the only one that shows any degree of change in this area, and here the fibres are delicate and scarce. The supraradiary and radiary fibres are much nearer to the normal both as regards appearance and numbers. These changes in the cortical fibre system are relatively more marked than the cell changes.
The corpus callosum shows some scattered areas of secondary sclerosis, especially in its middle one-third. The genu and the splenium cut and stained in the same celloidin block show no such degenerative change. The right middle precentral area: The lamination of this area is normal, but the cells show some general change although not to the same degree as the left side ( fig. 7, B) . The Betz cells vary in appearance, but the types are different from those on the opposite side, in that the chromatolysis is not as marked and there is not such complete nucleolysis. The number of Betz cells is somewhat below the average. The Bielchowsky method shows a reduced number of intra-and extracellular neurofibrils as compared with the normal, but a great increase over its fellow of the opposite side. The IRanke method shows no proliferation of glia in the tangential layer, nor is there the same proliferation of glia in the deep layers of the precentral area.
The intermediate precentral area is well laminated. The cells here D-19a at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from are much more numerous. Their cortical processes point perpendicularly to the molecular layer, and there is no degree of fragmentation of the cells themselves. This condition is maintained generally throughout the area, and stands out in marked contrast with the corresponding area of the left hemisphere ( fig. 7, D) .
The post-central area of this side shows no distinctive changes from the same location in the left post-central cortex.
The right and left lower precentral areas: The changes in the face areas of both hemispheres will be described together as the conditions found coincide. The number of cells and their lamination show no marked changes from the normal. The giant cells are smaller than those in the other areas, and do not confine themselves only to the anterior surface of the central sulcus, but extend forward on to the external surface of the ascending frontal convolution. They are very much less numerous than in other areas, and at the lower end of the sulcus none can be found. The chief changes in the Betz cells are some chromatolysis and eccentricity of nucleus with no nucleolysis, but there is a noticeable absence of the other extensive changes which were described in the left arm and leg areas. There is no proliferation of glia to be found in the plexiform or deep layers on either side.
The intermediate precentral and the post-central areas of both sides show no special changes.
LITERATURE.
With the exception of papers describing the ordinary type of brachial plexus root lesions, the literature relating to the pathological changes found in obstetrical paralysis is very scanty. Numerous cases have been reported from the clinical and surgical aspects, with occasionally a short outline of the pathological condition present, which is usually in the fifth cervical root near its junction with the sixth. But more roots than the fifth are.often involved. Occasional mention is made of injury to the cord, but with no great detail. The present case is therefore of more than usual interest as the local and general changes of the cerebrospinal system have been described.
The more severe cases reported usually have a history of difficult labour and asphyxia. Huet [12] describes a case with version and double upper arm paralysis, probably from extension of the arms over the head. Babonneix [1] , Raymond [20] , Thomas [22] , and Broca [3] , record cases where resuscitation was especially difficult. This may be the result of interference with the neighbouring nuclei of the phrenic nerve from hEemorrhage or trauma of the cord, or it may be from pressure of the phrenic nerve itself, or it may perhaps be explained by the shock of the injury, especially when much haomorrhage is present, or it again may be due to exhaustion from the difficult prolonged labour alone. One or all of these conditions may help to explain the asphyxia found in this type of case. The setiology of this lesion is generally ascribed to a pathological increase in the distance between the tip of the shoulder and the head in delivery. Bailey [2] fixes thirty degrees as the limit for the axis of the head to be drawn laterally away from the long axis of the body without danger of the cords being stretched severely or ruptured. Carter [6] mentions stretching or rupture of the upper roots of the brachial plexus during the process of delivery as the only cause of this condition. There are various other views, such as pressure with the forceps, pressure on the first rib or over the transverse process of the vertebrae, and pressure by the scapula. I have exposed by careful dissection four brachial plexuses in newly born infants, and have found that if forcible traction is exerted in a downward direction the fifth and sixth cervical roots are most stretched, but if the traction is exerted in a line at right angles to the mid-line of the body, the middle cords of the roots of the brachial are the first to become taut. If great traction is exerted on the arm in a line at right angles to the body I have produced in the cord an evulsion from the cord substance of the anterior and the posterior nerve-roots, and this is most marked in the seventh and eighth cervical levels. The peripheral part of the nerve-roots is materially stretched, but I could find no microscopic evidences of fragmentation of the fibres. Traction in this line may explain the condition and the roots involved in this case. But as can be readily understood, traction in this line (right angles to the body) does not seem, from a physiological point of view, to be of any assistance in labour.
Clark, Taylor, and Prout [7] , in their exhaustive paper report only one case of rupture of all the roots, and the only pathological lesions mentioned are rupture of the perineural sheath with coincident hsenmorrhage and laceration of the nerve-fibrils of the brachial radicals. They comment on the slight sensory changes found in these cases, and upon the resultant traumatic neuritis sometimes seen clinically. Prout [19] , in his article upon the pathology, only mentions again the presence of rupture, haemorrhage and laceration of the nerve-bundles. Weil [24] , from the clinical standpoint, describes three types-viz., the upper arm, the lower arm, and the mixed types-and he describes a case of lesion of the entire plexus. Warrington and Jones [23] state that sensory changes are especially liable to be found in cases where the lower radicals of the plexus are torn, and they place the lesion as intra-, inter-, or extra-vertebral. Oppenheim, in his text-book on Nervous Diseases, states that Bruns believes that the effect of traction often extends into the cord itself, and that this accounts for some of the unfavourable cases. Oppenheim, however, chiefly considers peripheral root lesions. Burr [4] suggests the cord as the site of the lesion much more commonly than is generally accepted. Gallavardin [8] reports a case with very slight motor lesions, but marked sensory changes over the whole of the upper limb. Raymond's [20] case had double upper arm paralysis and a spastic gait, which he concludes was due to haematomyelia and interference with the pyramidal tracts. Neurath [17] speaks of cord lesions in obstetrical paralysis, and found multiple miliary habmorrhage in the lumbar cord in a case dying shortly after birth. Jolly [13] reports a case of bilateral paralysis of the lower arm type specially involving the seventh cervical root. Thomas [22] mentions a case with rupture of the cord and meninges between the sixth and seventh cervical roots in a footling presentation. Gott [9] reports three cases with autopsies showing haemorrhages into the lumbar cord in foot presentations. These cases had sensory changes. Gravellona [10] states that obstetrical lesions may involve the brachial plexus or the cord, and he reports a case followed by Little's syndrome. Philippe and Cestan [18] report a very interesting case with coincident spastic gait, which they, however, show to be due to a cortical lesion and not to interference with the pyramidal tracts. The child died of scarlet fever at the age of 6, and they found a brachial plexus lesion very sinailar to that described in this case with a cervical pachymeningitis, and the posterior root fibres were more involved than the anterior. They describe degeneration in the antero-lateral tract of the cord descending to the tenth dorsal root; also pyramidal tract and posterior column degeneration. Although the sensory root fasciculi were much damaged, they described no sensory changes. They found no signs of hoematomyelia, and described a true cicatrical organization around the bundles of the brachial plexus, and a great reduction in the number of nerve-fibrils. The chief lesion was at the level of the eighth cervical root. There was no oculo-pupillary disturbance.
The case which forms the subject of this paper presents several points of interest. Unfortunately I have been unable to obtain a detailed account of the clinical and electrical examination of the upper and lower limbs of the right side, but in the case of the latter the history clearly shows that the paresis is of comparatively very recent development.
SUMMARY. (1) The seventh cervical root, which is the site of greatest trauma in this case, is not the usual point of maximum lesion as described in the great majority of cases of obstetrical paralysis.
(2) The usual site of the lesion is the nerve-trunk itself, but in this case there was superadded a more grave injury of the cord amounting to a Gudden's evulsion at the level of the seventh cervical root, and diminishing in severity above and below this point.
(3) Although the left arm was not involved at labour, yet histological examination shows that there was great cell destruction on that side in the cord, especially at the seventh cervical level.
(4) The sensory system in this case suffered least damage. The fibrotic band which originates at the seventh cervical root of the right side is found to disappear at the nuclei of the posterior coluinns (i.e., it is not seen in the medulla or pons).
(5) The local fibrosis can be best explained by the invasion of an organized fibrous tissue, resulting from the trauma, into the injured areas of the cord. The almost complete absence of glia cells locally is very definite and is rather difficult to explain, seeing that in this case much more than the meninges and peripheral roots were injured. (6) It is difficult to explain the well-marked changes in the direct pyramidal tracts in the cord and the absence of degeneration (to any corresponding degree) in the medulla or pons (compare figs. 4, 10, and 11). The explanation may possibly be found in the fact that the pyramidal tracts are not myelinated at birth, and the sclerosis in the area of the direct pyramidal tracts in the spinal cord may be an irritation phenomenon of a local nature as the results of the trauma, but the axons above the local field of injury corresponding to their systems not being myelinated and consisting only of delicate protoplasmic strands, might conceivably disappear without leaving any appreciable tracts of sclerosis amidst the abundant myelinated fibres constituting the pyramids. On these grounds alone, however, it is difficult to explain why the degeneration in the area of the direct pyramidal tracts descends so far below the local traurnatism. The above explanation may also apply to the absence of degeneration in the right crossed pyramidal tracts; these being so deeply placed and not having suffered any local injury, the axons for the right upper limb have disappeared and leave no demonstrable remains. Or Kapper's work on Neurobiotaxis might suggest an explanation, in that the axons may not have been attracted to the anterior horn cells at the site of the trauma, owing to their great impairment of function or total destruction. Although there is a great difference between the size of the right and left crossed corticospinal tracts, yet up to very recent years this right crossed tract for the leg has functionated perfectly; and there is no evidence from the condition of the fibres below the lesion in the cervical area that the tract was implicated in the local process. This suggests that a physiologically functionating system of fibres is not invaded or strangled by glia or fibrous tissue in process of proliferation or cicatrization, which has likewise been shown experimentally in monkeys not to occur [16] . (7) The changes in Deiters's nuclei on either side indicate some involvement of the vestibulo-spinal system of fibres: This is especially well marked on the right side.
(8) The scarcity of cells and the degeneration in the red nucleus, especially on the left side, rather suggest that some interference with the right rubro-spinal tract has taken place which may perhaps be located in the region of the much injured anterior horn of grey matter at the level of cervical 7. These changes are in distinct contrast to the absence of changes in the cerebellar cortex. (9) Unfortunately there is some general change in the giant cells of the cerebral motor cortex, but exanmination of the left middle motor area in its middle and lower parts clearly shows the almost total destruction and disappearance of the Betz cells. Some of this cell degeneration closely resembles that described in cases of amputation recorded by Campbell [5] . This is especially striking in the small and darkly stained masses without processes or nuclei. I am unable to report the complete disappearance of all the Betz cells as Gordon Holmes and Page May [11] have described after 229 days in their experimental work on the localization of the motor areas. Sewell and Turnbull [21] found no marked reduction in the number of Betz cells, but a general degeneration of them fifty-six days after an accident causing a complete transverse lesion of the cord in the cervical region.
(10) The cell destruction of the intermediate precentral area of the middle motor cortex of the left side is seen throughout the area and is most striking. The magnitude of the changes in this area would seem strongly to suggest that it has to deal pre-emninently with the motion of the upper limb. This area, and especially the large pyramidal cells, may be (as Brodmann suggests) merely the seat of the ideation of movement, or perhaps (combined with that function) it is the centre for the more delicate and skilled manipulations of the. upper limb, leaving the more gross movements to the Betz cells.
(11) The post-central cortex has no local changes referable to any one particular area. (12) The marked changes in the fibre system of the left middle precentral cortex strongly substantiate the importance of the degenerative phenomena described in the Betz cells of this area.
(13) The glial changes in the left middle precentral area are constant in two localities. In the tangential layer the sections show varying amounts of glia proliferation and a more constant change is seen in the deep layers of the cerebral cells where the glia tends to distinct lamination. (14) The right leg atrophy I can in no way correlate satisfactorily with the changes described as due to the obstetrical trauma. The history is very definite as to the absence of any clinical phenomena in the leg until comparatively tecently. It appears to be a primary degeneration of the cells in the anterior horn of grey matter in the lumbar enlargement of the cord, and associated with it a similar degeneration in the Betz cells in the left upper precentral area without any demonstrable degeneration in the right crossed pyramidal tract.
(15) It is highly improbable that excision of part of the nervetrunk and anastomosis of the two ends as Kennedy [14] suggests and practises would be of any avail in obstetrical paralysis of the severity of this case, and almost assuredly the operation would be followed by disappointing results. Fortunately cases of this malady are not frequently seen in such severe forms and in the same location as the one I have just described; but this case and a review of the literature suggests to one that in severe and persistent cases of paralysis resulting from obstetrical trauma, the probability is that the cord is injured much more frequently than is generally considered. The greater part of the literature relates to the clinical and surgical aspects of the condition, while that dealing with the pathological changes, in the majority of cases, only makes mention of laceration of the nerve-fibres and sheaths in their radicals without any consideration of the possibilities of medullary lesions of the cord.
In conclusion, I wish to thank Mr. Charles Geary for the photographs.
DISCUSSION.
Dr. S. A. K. WILSON wished to ask Dr. Boyer if he could throw any light on one or two points which had suggested themselves to him in connexion with the well worked-out case that he had read. One was struck with the apparent integrity of the pyramidal tracts in the medulla, and presumably also in the pons, and, he supposed, in the internal capsule also. At the same time, according to Dr. Boyer, there was a gross loss of fibres in the so-called motor area and in the intermediate precentral area. In addition, there was a marked loss of cells in these areas, apart from the cells which were simply deteriorated. One, therefore, naturally wondered whether there were fibres in the pyramidal tracts, in the medulla or lower down, which were not of cortical origin. Dr. Boyer's case seemed to support the view of Marie that in the pyramids in the medulla were " pyramidal fibres " not derived from the cortex. Dr. Wilson asked if there was any part of the pyramidal system which Dr Boyer had examined, from the cortex downwards, which showed an alteration in its dimensions as the result of that obvious cortical disease. He also asked if there was any lesion, clinically or otherwise, of the cervical sympathetic on the affected side of central origin.
Dr. F. E. BATTEN said that the rarity of the case lay in the fact that there was an injury of the brachial plexus in association with injury of the cord. Most of the cases which had been recorded were either cases in which there had been injury to the brachial plexus or there had been at birth an injury to the spinal cord. It was rare to get the associated conditions, and it was impossible to diagnose the associated conditions clinically. Dr. Boyer had referred to the literature as regards injury to the brachial plexus, but he had neglected the literature on the occurrence of hoemorrhage into the spinal cord in young children. It was of fairly common occurrence, as Dr. Herbert Spencer had pointed out, in infants who died at the time of, or immediately after, birth. The degeneration in the direct pyramidal tract above the lesion to which Dr. Boyer had called attention was difficult to account for. He asked if Dr. Boyer had cut serial sections above the lesion. He thought there must be some localized lesion below the decussation of the pyramids which had caused the degeneration in the direct pyramidal tract, because there was little or no degeneration in the crossed pyramidal tract, as evidenced by the sections which the author had shown. There was another point on which he did not feel certain, namely, that Dr. Boyer said that the ulnar and median nerves were much the same on the right side as on the left. The lesion of the cord was at the sixth and seventh cervical roots, and one would have expected that the median and ulnar nerves would have been smaller on the affected side than on the other. He asked Dr. Boyer if that was the case.
The PRESIDENT (Dr. F. W. Mott, F.R.S.) said he was particularly interested in the fact of the changes in the intermediate precentral area, which was of importance in connexion with skilled movements. Not long ago he was engaged with Professor Sherrington and Dr. Schuster in demonstrating that in the gibbon, which was an extraordinarily active animal with its arms, there was an enormously large intermediate precentral area. It was not until one got to the anthropoid apes that the direct tract was found. He did not know if there was a direct connexion between the degeneration of the precentral area in this case and the marked degeneration of the direct tract.
Dr. BOYER, in reply, said he was sorry if he had given a wrong idea to Dr. Batten. The ulnar and median nerves appeared to be of the same size, but microscopically they showed great differences. The epineurium and perineurium were very much proliferated on the right side, the fibres were much less numerous, they stained poorly and varied very much in size. With regard to the cases reported in children, he only mentioned these in order to try and convince his hearers that the condition in the cord was more common than it was generally supposed to be, especially in the average medical or surgical clinic. He did not think it was supposed that brachial plexus disease was often a cord lesion. Regarding Dr. Wilson's suggestion concerning the pyramidal tracts, he could not suggest why they should be lost on the left side. He examined the internal capsules, and, while there was some diffuse degeneration there, he could not find it in the pons, though he, cut several levels of the latter. He also cut nearly all the medulla, but could not find it there. He satisfied himself and Dr. Mott that they were not degenerated fibres, and that their appearance was due to error in technique, or in the staining. With regard to the sympathetic, that was lost after removal. The pupils did not show anything. He did not himself examine the case clinically. Unfortunately the decussation of the pyramids was totally destroyed in removing the brain and cord.
